Introduction
Soil organic carbon pool is the chief component of terrestrial economical carbon pool, the global organic carbon approximates 1500Pg (Batjes, 1996) , double the content of which in the atmosphere and 2-4 times in terrestrial vegetations (Lal, 1999; Watson et al., 2001 ). Soil organic carbon is the intermediate stage in the circulation of soil matters and plays an important role in the carbon circulation. Soil organic carbon is the main source of atmospheric CO 2 and is affected by climate change and the content of atmospheric CO 2 (Su et al., 1999; Zhan et al., 2005) . Soil organic matters are important personality of soil itself, which affect processes including physical, chemical and biotic ones. Furthermore, soil organic matters significantly affect plant growth and fertile accumulation. Based on the above knowledge, we should clearly understand the contents of soil organic carbon and soil organic matters and their spatial variability. The Qinghai-Tibet Plateau is called initiator of global greenhouse gases (Sun, 1996) , the total content of grassland soil organic carbon reaches 335.20×10 8 t C which shares 23.44% of national soil organic carbon and 2.4% of global one (Wang et al., 2002) . Qinghai Lake, as one important component of the Qinghai-Tibet Plateau, lies in the intersection of alpine region, northwest arid region and eastern monsoon (Zheng et al., 2005) ; it has multiple landscapes and significant ecological values. It is a natural barrier to control the development of western desert and an important water body to maintain security of northwest of the plateau (Sun,1996; Chen et al., 2008) . At the same time, it is the most abundant biodiversity gene bank in Qinghai-Tibet Plateau, an ideal site for multi-scientific experiments and data observations. However, a series of ecological environmental problems such as descending of lake water, decreasing of wetland territory, desertification around the region have occurred in Qinghai Lake region in the recent decades due to human activities and natural environmental changes (Zhang et al., 2003; Li et al., 2005; Feng et al., 2006) , and this will lead to extensive changes in soil carbon circulation in Qinghai Lake region. Here we want to know: what is the content of soil organic carbon in Qinghai Lake region? How is the distribution pattern of soil organic carbon around Qinghai Lake region? However, few scientists focused on soil organic carbon circulation in this region and these scientific issues remained unknown. We choose soil from around Qinghai Lake region to study its characteristics of organic matters and try to find : (1)statistics traits of soil organic carbon, and (2), spatial variability of soil organic carbon around Qinghai Lake region. We hope to reveal spatial variability of soil organic carbon in this region and supply fundamental data to estimate soil organic carbon in Qinghai-Tibet Plateau or even other similar regions on the earth.
Materials and methods

Sketch of research area
Qinghai Lake is the largest inland close lake in China form97°50 101 °20 E and 36°15 38°20 N, its water area is about 4300 km 2 and river basin about 29660 km 2 ( Fig.1 ). It is 106km from west to east and 63 km from north to south, circumference is about 360km, 3191.59m above sea level (Chen et al., 2008) . The research area has to typical plateau continental climate characterized with dry, cold and windy. Its multi-year average temperature is -0.7 , the extremist is 28 and -31 respectively. The average temperature in July is 10.4 15.2 and -10.4 -14.7 in January . The precipitation centralizes form June to August and its multi-year average precipitation is 268.6 415.8mm while its evaporation capacity reaches as high as 800-1100mm and 60% of which is evaporated during June to September. Main soil types are alpine cold desert soil, alpine meadow soil, alpine steppe meadow soil, gray cinnamonic soil, chernozem, kastanozems, swampy soil and sandy soil [Local Chronicles Compilation Committee of Qinghai 
Soil sampling and analysis
We randomly selected and positioned by GPS sampling sites around Qinghai Lake region according to different plant communities in August, 2010. We randomly collected five soil samples in a 5m×5m plot using an earth boring auger with diameter of 5cm, all the samples were mixed into one and placed in a soil sack, we collected 112 samples altogether. Then they were air dried and impurities removed, then put them into oven and dried to constant weight preserved the samples under seal after grinding through 200 mesh sieves (Fig.1) . The soil organic carbon is determined using potassium dichromate -external heating method (Institute of Soil Science, Chinese Academy of Science, 1978). As the organic matter content in the sample to be measured has certain conversion relevance, so the content of organic matters is the content of soil organic matter multiplies 1.724, namely the conversion factor [Song, 2006] .
Data analysis
We had descriptive statistical analysis on the content of soil organic matter and soil organic carbon around Qinghai Lake region using SPSS14.0, and also tested the normal distribution of soil organic carbon and soil organic matter by means of frequency distribution histogram. We convert the data by logarithmic transformation or Johnson transformation to meet the needs as soon as they are unmatched with the requisition to normal distribution. We calculate the semi-variance function of soil organic matter and soil organic carbon and test theoretic fitting using GS+5.0.
Results and discussion
Traits of soil organic carbon and soil organic matter Descriptive statistical traits of all the 112 soil samples are shown in fig.1 . The results show that soil organic carbon around Qinghai Lake region varies from 0.11%~14.37% with average value of 5.95±3.40% and soil organic matter from 0.06%~8.33% with average value of 3.45±1.97%. The variance coefficient of soil organic carbon and soil organic matter are 57.14% and 57.10% respectively. The variance coefficient can reflect degree of variability, the variability is weak when smaller than 10% but a stronger one when bigger than 10%, and it is a medium one when the value is between the two. The results of soil organic carbon and soil organic matter show some certain medium spatial variability on soil around Qinghai Lake region. The result shows that, indicated by fig.2 , soil organic matter and soil organic carbon comply with normal distribution after testing by frequency distribution histogram and all the data meet the needs for geostatistics.
Analysis on spatial variability of isotropic soil organic carbon and soil organic matter Relevant parameters are shown as table 2. Results from semi-variance of soil organic carbon and soil organic matter and variance function theoretic model with relevant parameters show that soil organic carbon and soil organic matter comply with exponent model. C 0 , C and A 0 of soil organic carbon and soil organic matter around Qinghai Lake region are shown in table 2, they are important testing semi-variance function parameters and basis for analysis of spatial patterns. C 0 / C 0 +C is called basement effect, which represents variability traits between samples, the bigger the value is, the more variability between samples is resulted from random factors. Based on structural factors, variables have strong spatial correlation if the value is less than 25%, 25%-75% implies a medium one and a weak one when the value is more than 75%[ Cambardella et al., 1994] .
The value of C 0 /C, the ratio of isotropic soil organic carbon and soil organic matter are 82.9% and 83% respectively which imply a weak spatial self-relevance on soil around Qinghai Lake region. A 0 , affected by observation scale, means spatial correlation scope under certain observation scales. The shorter distance of sampling plot is, the more the similarity, namely the spatial correlation is within the varying scope. The varying scope of soil organic carbon and soil organic matter around Qinghai Lake region are the same 9300m, which indicate a spatial correlation between organic carbon and organic matter within the scope. The fractal dimension (D 0 ) reflects curvature of variance function without characteristic scales, the bigger D 0 is, and the higher of spatial heterogeneity resulted from spatial self-correlation. The value D 0 of soil organic carbon and soil organic matter are the same 1.988 which mean a high spatial self-correlation in research area.
Analysis on spatial variability of anisotropic soil organic carbon and soil organic matter As the variance function is connected with interval distance and directions, we further studied spatial variability traits of soil organic carbon and soil organic matter around Qinghai Lake region from four directions of west-east, southwest-northeast, south-north and northwest-southeast, namely 0°,45°,90° and 135°. The anisotropic semi-variance function of soil organic carbon( fig.4 ) and soil organic matter and values of D 0 (table 3) from different directions show that the soil organic matter has no directional structure traits; the content of organic matter has spatial variability in the direction of west-east but a much less one in other directions. 
Conclusions
Soil organic carbon around Qinghai Lake varies from 0.11%~14.37% with average value 5.95±3.40% and soil organic matter from 0.06%~8.33% with average value 3.45±1.97%. Soil organic carbon and soil organic matter around Qinghai Lake has certain spatial variability which belongs to a medium one.
Results from semi-variance function and its theoretic model show that the contents of soil organic carbon and soil organic matter around Qinghai Lake comply with exponent model. Spatial self-correlation of soil organic carbon and soil organic matter around this research area is quite weak; ranging scope of soil organic carbon and soil organic matter are the same 9300m within which they have spatial correlation. The fractal dimension of soil organic carbon and soil organic matter in this research area are the same 1.988 which imply a high spatial variability. The soil organic carbon from all directions has no anisotropic structural traits, while the content of organic matter has spatial variability along east-west and a less one from other directions.
